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^TteMAILING DATE of this communication appears on the cover sheet with the correspondence address » 

Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136 (a). In no event, however, may a reply be timely filed 

aftpr SIX {&) MONTHS from the mailing date of this communication. 

- If thfperioiforVeply specified above is less than thirty (30) days, a reply within the statutory m,n,mum of thirty (30) days w,ll 

- ,f m'S^^'s^ above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this 

- Fa~S within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. , 1 33). 
Status 

!)□ Responsive to communication(s) filed on . 

2a)D This action is FINAL. 2b)E3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal I matters P^secutlon as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11 , 453 O.G. 213. 

Disposition of Claims 

4) H Claim(s) 1-21 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) H Claim(s) hZl is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claims are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are objected to by the Examiner. 

11) D The proposed drawing correction filed on is: a)Q approved b)D disapproved. 

12) D The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. § 119 

13) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. $ 119(a)-(d). 

a)DAII b)D Some*c)D None of the CERTIFIED copies of the priority documents have been: 

1. Q received. 

2. D received in Application No. (Series Code / Serial Number) . 

3. D received in this National Stage application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) D Acknowledgement is made of a claim for domestic priority under 35 U.S.C. & 119(e). 



Attachment(s) 

15) □ Notice of References Cited (PTO-892) 

16) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) 

17) □ Information Disclosure Statement(s) (PTO-1449) Paper No(s) 2 . 



18) □ Interview Summary (PTO-413) Paper No(s). 

19) □ Notice of Informal Patent Application (PTO-1 52) 

20) □ Other: 
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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in- ~ l. *• »u 

( 1 ) an application for patent, published under section 1 22(b), by another filed in the United States before the 
invention by the applicant for patent, except that an international application filed under the treaty defined in 
section 351(a) shall have the effect under this subsection of a national application published under section 122(b) 
only if the international application designating the United States was published under Article 21(2)(a) of such 
treaty in the English language; or . 

(2) a patent granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that a patent shall not be deemed filed in the United States for the purposes of this 
subsection based on the filing of an international application filed under the treaty defined in section 35 1 (a). 



2. Claims 1-3. 5, 6, 9-13, and 19 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Takamatsu et al (USP 6,155,540). 

Takamatsu teaches an apparatus for vaporizing and supplying a material. The 
apparatus includes a vaporizer 9 wherein a liquid material for CVD is introduced, an ultrasonic 
atomizer 15 comprising an ultrasonic vibrator (comprising a sonic wave generator) 14. Two 
inlets for a carrier gas 1 7 are disposed at upper parts of the vaporizer. Each inlet for a carrier ga 
is disposed in the direction parallel with a plane perpendicular to the outlet of a vaporized gas. 



Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art arc 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 4 ,1 6, 17, 20, and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Takamatsu in view of Micard (USP 4,684,104). 

The teachings of Takamatsu were discussed above. 

Takamatsu fails to teach a piezoelectric effect. 

Micard discloses an electrically controlled valve with piezoelectric effect. A stack of 
piezoelectric ceramics (flexible plates) generally forms a piezoelectric element 14 of the 
conventional type. The element is clamped between the base plate 12 and the bottom wall 18 of a 
case 16 by a resilient pre-stressed element. 

The motivation to utilize a piezoelectric means is that it is arranged for exerting on 
closure member (control valve) a percussion force for throwing said closure member from the 
first abutment position to the second abutment position upon application of an electrical voltage 
to said piezoelectric means and for throwing said closure member from the second abutment 
position to the first abutment position upon removal of said electrical voltage. Col.l lines 23-46 
disclose a controlled valve that is used as an actuator (opening/closing the valve to adjust flow). 

Note that the piezoelectric effect generates waves to output a voltage signal. 

Regarding claims 20 and 21, wherein the voltage signal is D.C. It would have been 
obvious to provide a D.C. voltage signal as the selection of type of voltage is from a limited 
number of choices A.C. or D.C. 
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One of ordinary skin in the ar, at ,he time of .he claimed invention wouid have found it 
obvtous to use the piezoelectric effect of Micard to promote flow of the fluid, into vaporization 

regions of Takamatsu. 

5. Claims 7 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Takamatsu in view of Nguyen et al (USP 5,925,189). 

The teachings of Takamatsu were discussed above. 

Takamatsu fails to teach trapping residue. 

Nguyen discloses a liquid precursor delivery apparatus. 
In col 1 hnes 26-28 Nguyen teaches that the injection valve is used for proving a processing 
gas to a CVD chamber. Fig.l illustrates a has, injection valve to process chamber 12. A liquid 
container 14 uses a carrier gas through injection valve 18. 

Nguyen recognizes the build-up of residue in an injection valve. Fig.4 illustrates a build- 

up of residue 82 around orifice 70. 

One of ordinary skill in the ar, a, the time of the invention wou.d found i, obvious to use 
th e Ejection va,ve of Takamatsu in the liquid precursor dehvery apparatus of Nguyen to the 
CVD chamber. Takamatsu provides optimal vaporization of a liquid source to the CVD 
apparatus of Nguyen. 



6. Cta imS 8 W 15 are rejected uMer 35 U.S.C 103(a) as „e,n g unpayable over 
Tatanatsu /,, v,e, ofN g uyen. in flayer «ew ofKetckam (USP 5.413.671). 
The teachings of Takamatsu and Nguyen were discussed above. 
Both fail to teach performing a cleaning process. 
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Ke.chum .caches an appals prov,ded for removmg ^ which accumuia.e w,hi„ 

vaporized material. 

The m o ( iva.ion ,o cosine ,he .eachmgs of Tafcama.su and Nguyen with ,hos= of 

residue in-situ. 

Thus , i, wouid have been obvious ,o combine .be .cachings of T—, Nguyen, and 
„ .o provide a Ceaning process ...bin a semiconduCor process.ng system/ 



Conclusion 

earlier communications from the 



7 Any inquiry concerning this communication or . 
examiner should be directed to Sylvia R MacArthur whose telephone number is 703-306- 



p.m.. 

lf a „emo.s .o reach ,be examiner by .eiepbone are unsuccessful .be examiner's 

.perv.sor, Gregory,.. MiUs can be reached on 703,08,633. The faxpbonenumbersfor.be 

org a mz a,io„where,hisapp li ca,io„ or proceeding, ass.gned are 7 03- 872 ,3,0 for reguiar 

, in , 077 93 1 1 for After Final communications, 
communications and 703-872-^ 1 1 101 « 

A ny i n q uiryofa g enera 1 „, U reorre 1 a li n g .o.be,,usof.h, S ap P Hca,onorproceed,ng 

shouid be direced .o .be recep.ionis. whose telephone number is 703-308-066. . 
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